Endoanal ultrasonographic results have demonstrated that clinically occult anal sphincter damage during vaginal delivery is common. This may or may not be associated with postpartum fecal incontinence (FI). Bayesian meta-analysis of the literature revealed that at least two thirds of obstetric sphincter disruptions are asymptomatic in the postpartum period. Women with postpartum asymptomatic sphincter damage may be at increased risk for FI with aging compared with those without sphincter injury.
Conclusion:
Analysis of the current patient population revealed that 88 women (71%) with late-onset FI after vaginal delivery had an anatomical sphincter defect. Thus, FI related to anal sphincter defects is likely to occur even in an elderly population who had experienced vaginal deliveries earlier in life.
Arch Surg. 2004; 139:429-432 V AGINAL DELIVERY WITH REsultant occult anal sphincter damage is believed to be a principal cause of fecal incontinence(FI)inwomen. [1] [2] [3] [4] [5] [6] [7] [8] Its exact incidence was unknown until a series published by Sultan et al 4 in 1993 reviewed endoanal ultrasound (EAUS) findings before and after vaginal delivery and found sphincter defects in 35% of primiparousand44%ofmultiparouswomen.Inthese women, only 20% reported symptoms of FI.
There is wide variation [4] [5] [6] [7] [8] in the incidence of clinically occult anal sphincter injuries diagnosed by EAUS (11%-35%) after the first vaginal delivery. Other ranges include the incidence of de novo injuries (3%-12%) after subsequent deliveries and disruptions associated with subsequent FI (0%-68%). A Bayesian metaanalysis 9 of the literature was used to produce 1 inference from 5 studies while accounting for the potential heterogeneity among the study populations. The meta-analysis included 717 vaginal deliveries 4-8 and revealed a 27% incidence (95% confidence interval [CI], 22%-31%) of sphincter defects in primiparous women, an 8% incidence (95% CI, 5%-13%) of new sphincter defects in multiparous women, and a 30% incidence (95% CI, 23%-36%) of symptomatic defects (M.O. and S.D.W., unpublished data, August 2002).
To our knowledge, there are no published data regarding women living with occult postpartum asymptomatic sphincter disruptions. These women may be at an increased risk of developing FI with increasing age compared with women without sphincter injury. This study sought to assess an association between late-onset FI and sphincter defects in women. 
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METHODS
PATIENTS
Between January 1996 and December 2000, 333 consecutive female patients were initially seen with complaints of FI and underwent EAUS. Data from EAUS, anal manometry, and pudendal nerve terminal motor latency (PNTML) measurement were retrospectively retrieved from the patients' medical records. The medical, surgical, and obstetric histories were thoroughly evaluated. The number of previous vaginal deliveries and the date of onset of symptoms of FI were documented.
Forty-four patients were excluded owing to immediate onset of FI occurring within 1 year after vaginal delivery, representing a group of patients with primarily symptomatic obstetric injuries. Additional exclusion criteria were congenital and neurological defects including prior operations for imperforate anus, spina bifida, spinal cord injury, and stroke (n=8). Patients with rectal prolapse (n=12) and patients with a history of surgery for prolapse, abscess, fistula in a'no, sphincterotomy, and any bowel resection with anastomosis in the pelvis were excluded (n=81), as were 5 patients with various known possible etiologies for FI such as inflammatory bowel disease, scleroderma, having undergone irradiation, or external trauma. Finally, we excluded 40 patients who had no specific data available regarding the date of onset of symptoms of FI and 19 patients with no history of vaginal delivery or other obvious etiologic factors for FI; thus, 124 patients were available for evaluation.
Fecal incontinence was measured using the Cleveland Clinic Florida Incontinence Grading Scale (CCFIS), 10 with a range of 0 representing perfect continence and 20 representing complete incontinence.
EAUS, ANAL MANOMETRY, AND PNTML MEASUREMENT
Two investigators (J.J.N. and E.G.W.) performed EAUS using a scanner with a rotating endoprobe (Bruel & Kjaer, Naerum, Denmark) and a 7-or 10-MHz transducer. The technique of EAUS has been described in detail elsewhere.
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Anal manometry was performed using a 4-channel waterperfused catheter with a pull-through technique. 12 Mean resting and squeeze pressures were recorded. We performed PNTML studies using an electromyography apparatus (Nicolet Viking II, Madison, Wis). A disposable stimulating electrode (St Mark's; Dantek, Skovlund, Denmark) was used for measurement of PNTML 13 ; latencies of more than 2.4 milliseconds were interpreted as pathologic.
STATISTICAL ANALYSIS
Categorical variables PNTML left and right (normal and pathologic) and the defect and no defect groups were compared using the likelihood ratio 2 test. For continuous variables (anal manometry results, CCFIS score, age, intervals, number of deliveries), either t tests or nonparametric Wilcoxon rank sum tests were used depending on the distribution of the data. A significance level of PՅ.05 was used throughout. We used SAS statistical software (SAS Institute Inc, Cary, NC) for all analyses.
RESULTS
The study group consisted of 124 patients who had 3 (range, 1-11) median vaginal deliveries; 14 patients were primiparous, and 110 were multiparous. The interval to the onset of symptoms was at least 1 year after the last vaginal delivery.
ENDOANAL ULTRASOUND
Eighty-eight (71%) of the 124 patients who underwent EAUS had a sphincter defect and became the defect group; 59 had a defect in the external anal sphincter, 6 had a defect in the internal anal sphincter, and 23 had defects in both sphincters. The no defect group consisted of 36 patients (29%) without any defect.
PNTML, CCFIS, AND ANAL MANOMETRY
One hundred seventeen patients had PNTML measurements on the left side, and 116 had PNTML measurements on the right side. The number of pathologic PNTML measurements on the left vs the right side between the defect and no defect groups nearly reached statistical significance (P=.054 and P=.059, respectively) ( Table 1) . The mean CCFIS score was 13.7 in the defect group compared with 12 in the no defect group (P =.13), and the mean squeeze (P=.22) and resting (P=.31) pressures were lower than normal limits in both groups, to a similar degree ( Table 2) .
PATIENT HISTORY
Both groups of patients had the last vaginal delivery at approximately the same median age (P =.55) and had FI for approximately the same median time (P =.24) before initial examination. The median age at onset of FI in patients with a defect was 61.5 years vs 68.0 years in those without a defect; this was not statistically significant (P=.08). The median number of prior vaginal deliveries was 3 in the defect group and 2 in the no defect group, which was not statistically significant (P=.08) ( Table 2) .
COMMENT
Endoanal ultrasound results have demonstrated that clinically occult anal sphincter disruption during vaginal delivery is common and may or may not be associated with postpartum FI. [4] [5] [6] [7] [8] Bayesian analysis of the literature estimated that in 26.9% (95% CI, 22.5%-31.4%) of women, a disruption of the anal sphincter occurs with the first vaginal delivery. The risk of acquiring a sphincter de- fect with subsequent vaginal deliveries was estimated to be 8.5% (95% CI, 4.9%-12.7%). A 29.7% incidence of symptomatic defects and a 3.4% incidence of postpartum FI without a sphincter defect were calculated. Combining all of this information, the probability of postpartum FI due to a sphincter defect is 77% to 83% (M.O. and S.D.W., unpublished data, August 2002).
A specific subset of women with postpartum symptomatic defects may gain back anal continence across time. 7 However, it is unknown what subset of women with initially asymptomatic defects develop FI across time.
In the current study group of women who experienced late-onset FI, 71% of the patients had a defect on EAUS results. This finding correlated closely with the 77% to 83% probability of defects in cases of postpartum FI revealed by a meta-analysis of the literature. Moreover, the onset of FI in patients with a defect was at a median age of 61.5 years vs 68.0 years in patients without a defect, although this difference did not reach statistical significance. The mean CCFIS score in the current study was 13, implying severe impairment of continence that may have a deleterious effect on quality of life.
There is some controversy regarding the effect of pudendal nerve injury during vaginal delivery on the development of FI. Sultan et al 4 found prolonged PNTML 6 weeks after vaginal delivery in 16% of primiparous and 15% of multiparous women; however, in their study, there was no association between the change of PNTML and the development of symptoms. Moreover, abnormal latencies were significantly associated with a sphincter defect. Additionally, only 3% of multiparous women had abnormal values prior to delivery. In a subsequent study, Sultan et al 13 reported that only one third of pathologic PNTML remained prolonged after 6 months.
Conversely, a recent study 14 of 80 primiparae and multiparae reported that pathologic postpartum PNTML measurements recover to the predelivery level within 2 months. Furthermore, prior to delivery, PNTML measurements showed no significant difference between primigravidae and multipligravidae.
Another study 15 of 168 primiparous women who had vaginal delivery reported that 6 weeks after delivery, 10% of patients had pathologic PNTML measurements and intact anal sphincters on EAUS results, while 9% had both pathologic PNTML measurements and anal sphincter defects. Among the 31% of women who had pudendal latencies of more than 2.4 milliseconds, prolongation persisted until 6 months post partum.
In the current study, pathologic PNTML measurements on both the left and right sides were more frequent in patients with no defect compared with those with a defect. This finding was marginally statistically significant (P=.054 and P = .059, respectively). The origin of the nerve damage in the current study population is unclear. It may have been acquired during vaginal delivery because patients with pathologic PNTML measurements represent a subset of women in whom the pudendal nerves did not fully recover after vaginal delivery. Alternatively, pudendal neuropathy may have been acquired later in life. Finally, the higher median age of the current study population with no defects may partially explain the higher incidence of pathologic PNTML measurements in that group because it has been demonstrated that age is correlated with pudendal neuropathy. 16 The current study cannot determine the potential risk for an asymptomatic woman with a sphincter defect to develop FI later in life because no control group of equal parity and age is available. However, the high incidence of defects in patients with late-onset FI in the current study as well as in women with postpartum FI, as demonstrated by the meta-analysis, is remarkable. Thus, after ruling out or treating other possible causes of FI, the anal sphincter should be evaluated with EAUS. Defects can be surgically repaired with functional success rates of up to 60%. 17 
CONCLUSION
Analysis of the current patient population revealed that 71% of women with late-onset FI after vaginal delivery had an anatomical sphincter defect. This finding correlated closely with the 77% to 83% probability of defects in cases of postpartum FI in a recent meta-analysis of the literature. Thus, FI related with anal sphincter defects is likely to occur even in an elderly population who had experienced vaginal deliveries earlier in life. 
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Venous Thromboembolism in Patients Undergoing Laparoscopic and Arthroscopic Surgery and in Leg Casts
David Bergqvist, MD, PhD; Gordon Lowe, MD, PhD
The risk of venous thrombosis and need for prophylaxis in patients having undergone minimally invasive procedures and in patients immobilized in a leg plaster are poorly defined. We performed a literature search to evaluate the risk of developing venous thromboembolism after 2 minimally invasive procedures, laparoscopic surgery and arthroscopy, and in patients with lower limb plaster casts. Despite problems of "contamination" because some surgeons use prophylaxis in some of these patients, we were able to determine that (1) laparoscopic cholecystectomy can be considered a low-risk procedure and therefore routine use of prophylaxis is probably not justified; (2) patients undergoing arthroscopic knee surgery are at low to moderate risk and thus prophylaxis is optional; and (3) 
